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® SHAFT COUPLING. 



® A shaft coupling wherein a plurality of first 
grooves (10) in a direction Y are formed in a flange 
porilon (3) at an end of a prime mover shaft; a 
plurality of second grooves (12) in a direction X are 
formed in a flange portion (5) at an end of a follower 
shaft; a turning force transmitting member (14) is 
^ interposed between the flange portion (3) at the end 
^ of the prime mover shaft and the flange portion at 
the end of the follower shaft; the turning force trans- 
«" mitting member (14) is provided with a plurality of 
^ first sliding slat portions (16) slidably fitted in the first 
grooves and further provided with a plurality of sec- 
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ond sliding slat portions (18) slidably fitted in the 
second grooves; the turning force transmitting mem- 
ber (14) is made of plastics; and the flange portion 
(3) at the end of the prime mover shaft and the 
flange portion (5) at the end of the follower shaft are 
made of metal. By use of this shaft coupling, the 
eccentricity and an angle of deviation between 
movements in a thrust direction of the prime mover 
shaft and the follower shaft can be satisfactorily 
accommodated, so that a high turning force can be 
transmitted smoothly with a low loss. 
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[TECHNICAL FIELD] 

The present invention relates to a sliaft cou- 
pling which excellently copes with eccentricity, de- 
vialion of angle and axial nnovement between a 
driving shaft and a driven shaft so that a large 
torque is smoothly transmitted with a small loss 
and allows its maintenance to be simplified. 

[TECHNICAL BACKGROUND] 

In various mechanisms for transmitting a rota- 
tional torque, the end portions of two rotating shafts 
are coupled by means of a coupling. For example, 
an output rotating shaft of a motor and an input 
rotating shaft of a pump are coupled to each other 
by means of the coupling. In this case, it takes a 
considerable amount of labor to carefully install the 
motor and the pump so that the output shaft of the 
motor and the input shaft of the .pump may sat- 
isfactorily align. In addition, even if they are in- 
stalled by paying a full attention to assuring such 
an alignment, some eccentricity or deviation of 
angle remains between both the shafts and. further, 
since vibrations occur in the motor and the pump 
during the operation, a flexible coupling has con- 
ventionally been used as the coupling in order to 
absorb them by the coupling portion. As the con- 
ventional coupling, ones using a flexible member 
such as a spring, wire or the like may be enu- 
merated by way of example. However, with those 
flexible couplings, when the eccentricity, deviation 
of angle and axial movement occur, since the ab- 
sorption of a relative displacement between the two 
rotating shafts is assigned only to a deformation of 
the flexible member, in order to enlarge an extent 
to which the eccentricity, deviation of angle and 
axial movement are allowed, the deformation of the 
flexible member must be large. In consequence, a 
soft member must be used as the flexible member 
and, especially when a large torque is transmitted, 
the torque cannot excellently be transmitted during 
a transition period when an equilibrium state is 
being changed. In addition, a considerable amount 
of energy is consumed to deform the flexible mem- 
ber, and an efficiency of transmitting the torque is 
lowered. 

In addition, an Oldham coupling has boon used 
as a coupling which copes with the above-de- 
scribed eccentricity, deviation of angle and axial 
movement. However, for a conventionally used 
Oldham coupling, a member for transmitting the 
torque is disposed between a member at the side 
of the driving shaft and a member at the side of the 
driven shaft so that the torque transmitting member 
and the member at the side of the driving shaft 
may relatively slide in a first direction within a 
plane intersecting at a right angle with the rota- 
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tional axis while the torque transmitting member 
and the member at the side of the driven shaft may 
slide in a second direction intersecting at a right 
angle with the above-described first direction and 

5 being within a plane intersecting at a right angle 
with the rotational axis, these slidings being each 
achieved by engaging a single slide member within 
a single channel. As a result, the conventional 
Oldham coupling has been used as one in which 

10 the area of the slide portion for transmitting the 
torque is small and a relatively small torque is to 
be transmitted. Further, for the conventionally used 
Oldham coupling, since the above-described chan- 
nel and the slide member are each made of metal, 

75 it is necessary to arrange so that a lubricating oil 
exists therebetween, which in turn causes a trou- 
blesome maintenance. In addition, with the conven- 
tional Oldham coupling, when the equilibrium state 
is abruptly changed as when a load is abruptly 

20 changed, an excessive stress has been applied 
thereto and. further, the vibration is easy to be 
transmitted between the driving shaft side and the 
driven shaft side. In order to overcome such 
drawbacks, the Oldham coupling and the above- 

25 described flexible coupling have often been used 
by connecting, which, however, undesirably causes 
enlargement of the size as well as increase of the 
cost. 

30 [DISCLOSURE OF THE INVENTION] 

Accordingly, an object of the present invention 
is to provide a shaft coupling which may excel- 
lently cope with the eccentricity, deviation of angle 

35 and axial movement between the driving shaft side 
and the driven shaft side so that a large torque 
may be smoothly transmitted with a small loss and 
may simplify its maintenance. 

According to the present invention, there is 

40 provided a shaft coupling in which: 

the end portion of the driving shaft and the end 
portion of the driven shaft are opposedly disposed 
and a member for transmitting a torque is inter- 
posed therebetween; 

45 at the end portion of the above-described driv- 

ing shaft, a first channel or a first slide member is 
formed in plural number in a first direction within a 
plane intersecting at a right angle with the rota- 
tional axis of the driving shaft and, at the above- 

50 described torque transmitting member, a first slide 
member or a first channel is formed in plural num- 
ber so that they may be each slidably fitted to the 
above-described first channel or first slide member; 
at the end portion of the driven shaft, a second 

55 • channel or a second slide member is formed in 
plural number in a second direction within a plane 
intersecting at a right angle with the rotational axis 
of the driven shaft while, at the member for trans- 
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mitting the torque, a second slide member or a 
second channel is formed in plural number so that 
they may be each slidably fitted to the second 
channel or second slide member; 

either ones of the lateral surface of the first 
slide member or the first channel and the lateral 
surface of the second slide member or the second 
channel for the torque transmitting member, and 
the lateral surface of the first channel or the first 
slide member for the end portion of the driving 
shaft and the lateral surface of the second channel 
or the second slide member for the end portion of 
the driven shaft are made of plastic material and 
the others are made of metal. 

According to the present Invention, there is an 
embodiment in which the above-described torque 
transmitting member is integrally formed of plastic 
material. 

According to the present invention, there is 
also an embodiment in which at least one of the 
end portions of the driving shaft and the driven 
shaft includes an engage- and removable fitting 
member having the first slide members or the first 
channels, or the second slide members or the 
second channels wherein the fitting member for the 
end portion of the driving shaft is mounted to the 
proximal portion of the end portion of the driving 
shaft so that, when removed, it may be relatively 
moved in the first direction relative to the proximal 
end portion of the driving shaft while the fitting 
member for the end portion of the driven shaft is 
mounted to the proximal portion of the end portion 
of the driven shaft so that, when removed. It may 
be relatively moved in the second direction relative 
to the proximal portion of the end portion of the 
driven shaft. In addition, there is also an embodi- 
ment in which, at each of the above-described end 
portion of the driving shaft and the end portion of 
the driven shaft, a means for preventing a relative 
rotation of the fitting member and the proximal 
portion about the rotational axis is provided. 

According to the present invention, there is 
also an embodiment In which, for the above-de- 
scribed torque transmitting member, on both sur- 
faces of its reinforcing plate, the first slide member 
or the first channel and the second slide member 
or the second channel each made of plastic ma- 
terial are formed so that these plastic material 
protions on both sides are continuous via a notch 
portion and/or an aperture portion of the reinforcing 
plate. 

According to the present invention, there Is 
also an embodiment in which, for the torque trans- 
mitting member, at least the lateral surface of the 
first slide member or the first channel and the 
lateral surface of the second slide member or the 
second channel of the metallic base member are 
coated with plastic material. 



According to the present invention, there is 
also an embodiment In which, for the end portion of 
the driving shaft and the end portion of the driven 
shaft, at least the lateral surface of the first channel 
5 or the first slide member and the lateral surface of 
the second channel or the second slide member of 
the metallic base member are coated with plastic 
material. 

According to the present invention, there is 
10 also an embodiment in which the torque transmit- 
ting member is divided into the even number por- 
tions more than four by radially running diving lines 
so that each of those portions has at least one first 
slide member or first channel and at least one 
75 second slide member or second channel. Here, 
there is an embodiment in which the above-de- 
scribed first and second directions intersect at a 
right angle with each other and the torque transmit- 
ting member is divided into four portions so that 
20 the directions in which the dividing lines run each 
deviate by an angle of 45 degrees relative to the 
first and second directions. 

According to the present Invention, there is 
also an embodiment in which the torque transmit- 
25 ting member comprises a plurality of elements, 
each element having at least one first slide mem- 
ber or first channel and at least one second slide 
member or second channel, and the lateral surface 
of the first channel or the first slide member for the 
30 end portion of the driving shaft and the lateral 
surface of the second channel or the second slide 
member for the end portion of the driven shaft are 
each made of metal while the lateral surface of the 
first slide member or the first channel and the 
35 lateral surface of the second slide member or the 
second channel of each element of the torque 
transmitting member are each made of plastic ma- 
terial. 

According to the present invention there is also 
40 an embodiment in which the above-described first 
and second directions Intersect at a right angle with 
each other. 

In addition, according to the present invention, 
there is provided a method of manufacturing a 

45 torque transmitting member for a shaft coupling in 
which, on both surfaces of the above-described 
reinforcing plate, the first slide member or the first 
channel and the second slide member or the sec- 
ond channel, which are made of plastic material. 

50 are formed, or for a shaft coupling in which, at least 
the lateral surface of the first slide member or the 
first channel and the lateral surface of the second 
slide member or the second channel of the metallic 
base member are coated with plastic material, 

55 ' characterized in that a molding process with the 
plastic material is carried out by using the reinforc- 
ing plate or the metallic base member as the 
insert. 
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[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 Is an exploded perspective view illustrat- 
ing a first embodiment of a shaft coupling ac- 
cording to the present invention; 
Fig. 2 is a perspective view illustrating how it is 
assembled; 

Fig. 3 is a frontal view thereof part of which is 
omitted; 

Fig. 4 is a longitudinal cross-sectional view of Its 
central portion; 

Fig. 5 is a schematic explanatory view illustrat- 
ing an example embodying the shaft coupling of 
the invention; 

Fig. 6 is an exploded perspective view illustrat- 
ing a second embodiment of the shaft coupling 
according to the present invention; 
Figs. 7 and 8 are respectively a perspective 
view and a lateral cross-sectional view of the 
second embodiment Illustrating how It is assem- 
bled; 

Fig. 9 is a perspective view illustrating a modi- 
fied embodiment of a torque transmitting mem- 
ber according to the first embodiment; 
Fig. 10 is a perspective view of a reinforcing 
plate of the torque transmitting member; 
Hg. 11 is an exploded perspective view illustrat- 
ing a third embodiment of the shaft coupling 
according to the present invention; 
Fig.. 12 is a perspective view of a portion of the 
torque transmitting member; 
Fig. 13 is an exploded perspective view illustrat- 
ing a fourth embodiment of the shaft coupling 
according to the present invention; 
Fig. 14 is a perspective view of an element of 
the torque transmitting member according to the 
fourth embodiment; 

Fig. 15 is an exploded perspective view illustrat- 
ing a modified example of the fourth embodi- 
ment; 

Fig. 16 is a perspective view of an element of 
the torque transmitting member according to the 
modified embodiment; 

Rgs. 17 and 18 are respectively a perspective 
view illustrating a modified embodiment of the 
element of the torque transmitting member; 
Fig. 19 is an exploded perspective view illustrat- 
ing a fifth embodiment of the shaft coupling 
according to the present invention; and 
Fig. 20 is a longitudinal cross-sectional view 
illustrating how the fifth embodiment is assem- 
bled. 

[BEST MODE FOR CARRYING OUT THE 
INVENTION] 

A plurality of concrete embodiments of the 
present invention will be hereinafter described with 



specific reference to the accompanying drawings. 

Fig. 1 is an exploded perspective view illustrat- 
ing a first embodiment of a shaft coupling accord- 
ing to the present Invention, Fig. 2 is a perspective 
5 view illustrating how it is assembled, Fig. 3 is a 
frontal view thereof part of which is omitted and 
Fig. 4 is a longitudinal cross-sectional view of the 
central portion thereof. 

Referring to these figures, reference numeral 2 

10 denotes the end portion of a driving shaft, 2' a 
rotational axis of a driving shaft and 3 denotes a 
flange portion formed at the top end of the end 
portion of the driving shaft. In addition, reference 
numeral 4 denotes the end portion of a driven 

75 shaft, 4' a rotational axis of the driven shaft and 5 
denotes a flange portion formed at the top end of 
the end portion of the driven shaft. The end portion 
2 of the driving shaft and the end portion 4 of the 
driven shaft are each disposed so that the flange 

20 portions 3 and 5 are opposed to each other and the 
rotational axes 2* and 4' align with each other in the 
direction of 2. 

The end surface of the flange portion 3 at the 
end portion of the driving shaft, which faces the 

25 flange portion 5 at the end portion of the driven 
shaft, forms a plane (X-Y plane) which Intersects at 
a right angle with the rotational axis 2' of the 
driving shaft. Similarly, the end surface of the 
flange portion 5 at the end portion of the driven 

30 shaft, which faces the flange portion 3 at the end 
portion of the driving shaft, forms a plane (X-Y 
plane) which intersects at a right angle with the 
rotational axis 4' of the driven shaft. These flange 
portions 3 and 5 are made of metal, for example, 

35 steel. 

On the flange portion 3 at the end portion of 
the driving shaft, three first channels 10a, 10b and 
10c are each formed in the direction of Y which 
Intersect at a right angle with the above-described 

40 direction 2. Likewise, on the flange portion 5 at the 
end portion of the driven shaft, three second chan- 
nels 12a, 12b and 12c are each formed in the 
direction of X which intersect at a right angle with 
both 2 and Y directions. The shape of the cross 

45 section of these channels are each of rectangular 
form. 

A torque transmitting member 14 is disposed 
between the flange portions 3 and 5. The transmit- 
ting member 14 is formed by joining three first 

50 slide members 16a, I6b and 16c and three second 
slide members I8a, 18b and 18c. The slide mem- 
bers 16a, 16b and 16c are each fitted into the 
channels 10a, 10b and lOc of the flange portion 3 
at the end portion of the driving shaft so that they 

55 may be moved in the directions of Y and 2 within 
these channels. Similarly, the slide members I8a. 
18b and 18c are each fitted into the channels 12a. 
12b and 12c of the flange portion 5 at the end 
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portion of the driven shaft so that they may be 
moved in the directions of X and Z within these 
channels. 

However, a protrusion 15 is formed on the slide 
members 16b and 18b so that they each abut on 
the bottom portion of the channel 10b at the side of 
the driving shaft and the bottom portion of the 
channel 12b at the side of the driven shaft, to 
thereby set an interval between the end portion 2 
of the driving shaft and the end portion 4 of the 
driven shaft with the result that a limit is provided 
for them to move in the direction of Z. 

Incidentally, according to this embodiment, the 
torque transmitting member 14 is integrally formed 
of plastic material. As the plastic material, a syn- 
thetic resin which has a proper slipping property 
relative to the metallic material of the flange por- 
tions 3 and 5, a proper stiffness and, further, a 
proper flexibility, for example, a polyacetal resin or 
a polyamide resin may be used. In addition, the 
plastic material of the transmitting member 14 ex- 
hibits self-lubricating properties, and may continu- 
ously lubricate especially when being in contact 
with the lateral surface of the channel 10 of the 
flange portion 3 and the lateral surface of the 
channel 12 of the flange portion 5. The transmitting 
member 14 may be produced by, for example, 
machining a block of the plastic material. 

In this embodiment, when the end portion 2 of 
the driving shaft is rotated, its torque Is transmitted 
via the slide members 16a through 16c and the 
slide members 18a through 18c of the transmitting 
member 14 to rotate the end portion 4 of the driven 
shaft. At this time, a certain deformation is allowed 
for the slide members 16a through 16c and 18a 
through 18c of the transmitting member 14. 

If the rotational axis 2* of the driving shaft and 
the rotational axis 4* of the driven shaft becomes 
eccentric, then it can be successfully coped with 
by mainly a sliding motion of the slide members 
16a through 16c within the channels 10a through 
10c and a sliding motion of the slide members 18a 
through 18c within the channels 12a through 12c. 

In addition, if the rotational axis 2' of the driving 
shaft and the rotational axis 4* of the driven shaft 
deviate in angle, then it can be successfully coped 
with by mainly the sliding and rocking motions (the 
ununlform movement in the direction of the rota- 
tional axis 2' of the driving shaft, that is, the rota- 
tional movement with the X direction as its axis) of 
the slide members 16a through I6c within the 
channels 10a through 10c and the sliding and 
rocking motions (the ununiform movement In the 
direction of the rotational axis 4* of the driven shaft, 
that is, the rotation with the Y direction as its axis) 
of the slide members 18a through 18c within the 
channels 12a through 12c. 

Further, when the end portion 2 of the driving 



shaft and the end portion 4 of the driven shaft are 
relatively moved axially. it can be successfully 
coped with by a parallel movement of the slide 
members 16a through 16c in the direction of Z 

5 within the channels 10a through 10c and a parallel 
movement of the slide members 18a through 18c 
in the direction of Z within the channels 12a 
through 12c. 

Actually, the above-described eccentricity, de- 

10 vlation of angle and axial movement can be gen- 
erated in combination and, therefore, a combination 
of these actions is carried out. In this embodiment, 
since the torque transmitting member 14 is some- 
what flexible, a slight deformation can be generated 

76 to it 

Incidentally, since the magnitude of the above- 
described eccentricity, deviation of angle and axial 
movement Is substantially restricted to a certain 
range, it cannot happen that, by the above-de- 
20 scribed actions, the slide members 16a through 
16c and the slide members 18a through 18c of the 
transmitting member 14 is released from the chan- 
nels 10 and 12 or each portion of the transmitting 
member 14 Is deformed by exceeding a permis- 
25 sible range. 

As described above, according to this embodi- 
ment, three kinds of deformations and displace- 
ments such as a slight deformation of the transmit- 
ting member 14, the movement of the slide mem- 
30 bers 16a through 16b within the channels 10a 
through 10c and the movement of the slide mem- 
bers 18a through 18c within the channels 12a 
through 12c are simultaneously achieved and, as a 
result, a deformation and a displacement of desired 
35 magnitude can be achieved on the whole even if 
each of them is small, so that the transmission of 
the torque can be especially excellently achieved 
during the transition period when the equilibrium 
state is being changed. In addition. In this embodi- 
40 ment, since the transmitting member 14 made of 
synthetic resin is used, the effect of damping the 
vibration and suppressing its transmission is also 
excellent. 

The shaft coupling according to the embodi- 
es ment as above can be readily produced by assem- 
• bling the construction members as shown in Fig. 1. 
Since this embodiment is not only based on 
the deformation of the flexible member as being 
different from the conventional flexible coupling, 
50 the loss of energy is small and the effect of trans- 
mitting the torque Is excellent. 

In addition, since the torque transmitting mem- 
ber 14 has a plurality of first and second slide 
members respectively so that they may transmit 
56 the torque by contacting the first and second chan- 
nels over a large area, a large torque can be 
transmitted. That is, while the conventional Oldham 
coupling corresponds to a case of this embodiment 
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in which the number of the first slide member is 
one (only 16b) and the number of the second slide 
member is one (only 18b), in this embodiment 
shown in the drawings, since the numbers of the 
first slide member and the second slide member 
are each three, a great torque can be transmitted 
when the outer diameter of the coupling is the 
same as compared with that of conventional type. 

In addition, in this embodiment, since the trans- 
mitting, member 14 has a proper flexibility, trans- 
mission of the vibration between the driving shaft 
side and the driven shaft side can be suppressed 
while, at the same time, transmission of the torque 
can be smoothly changed as the load is abruptly 
changed or the like. 

In addition, according to this embodiment, 
since the transmitting member 14 displays self- 
lubricating properties when sliding on the flange 
portion 3 at the end portion of the driving shaft and 
the flange portion 5 at the end portion of the driven 
shaft. It Is not necessary to use a lubricating oil. 
which eases a maintenance. 

Fig. 5 is a schematic explanatory view illustrat- 
ing an embodiment in which the shaft coupling 
according to the present invention is used. The end 
portion 2 of the driving shaft for the shaft coupling 
C according to the present invention Is mounted to 
an output rotating shaft M' of a motor M (the shaft 
M' corresponds to the driving shaft), and the end 
portion 4 of the driven shaft for the shaft coupling 
C is mounted to an input rotating shaft P' of a 
pump P, which is the driven apparatus (the shaft P' 
corresponds to the driven shaft). 

When the shaft coupling C is mounted, the 
motor M is set and fixed, and the end portion 2 of 
the driving shaft of the shaft coupling C is con- 
nected and fixed to the output shaft M' of the 
motor so that, as shown in Fig. 4, a protrusion 15 
at both sides of the transmitting member 14 abuts 
on the bottom portion of the channel of the flange 
portion 3 at the end portion of the driving shaft 
while abutting on the bottom portion of the channel 
of the flange portion 5 at the end portion of the 
driven shaft. Then, the pump P is gradually moved 
toward the shaft coupling C to join and fix the input 
shaft P* of the pump to the end portion 4 of the 
driven shaft of the shaft coupling C. Incidentally, at 
this time, It is not necessary to strictly carry out 
removal of the eccentricity, removal of the de- 
viation in angle and adjustment of the axial direc- 
tion between the driving shaft and the driven shaft. 

Fig. 6 is an exploded perspective view illustrat- 
ing a second embodiment of the shaft coupling 
according to the present invention, and Figs. 7 and 
8 are respectively a perspective view and a lateral 
cross-sectional view illustrating how It is assem- 
bled. In these figures, like signs are assigned to the 
members having a function similar to that of the 
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above-described embodiment. 

In this embodiment, the flange portion 5 at the 
end portion of the driven shaft comprises a proxi- 
mal portion 5' and a plate-shaped fitting member 6. 
5 The fitting member 6 is mounted to the proximal 
portion 5* by means of a screw. An engaging 
channel 7 is formed in the direction of X on the 
proximal portion 5*. and an engaging protrusion 8 
of a shape corresponding to the engaging channel 
10 is formed in the direction of X on the above- 
described fitting member 6. These engaging chan- 
nel 7 and protrusion 8 each serve as a means for 
preventing the relative rotation. That is. the relative 
rotation of the fitting member 6 and the proximal 
76 portion 5' about the rotational axis 4' of the driven 
shaft is blocked not only by means of the screw, 
but substantially by engagement of the engaging 
channel 7 and the engaging protrusion 8. 

And, on the surface of the fitting member 6 at 
20 the side facing the flange portion 3 at the end 
portion of the driving shaft, a plurality of second 
channels 12 are formed In the direction of X, the 
cross section of which is of rectangular form. The 
torque transmitting member 14 is disposed be- 
25 tween the flange portion 3 at the end portion of the 
driving shaft and the flange portion 5 at the end 
portion of the driven shaft. The transmitting mem- 
ber has a plurality of first slide members 16 at the 
side facing the driving shaft, which are each fitted 
30 to the plurality of first channels 10. while having a 
plurality of second slide members 18 at the side 
facing the driven shaft, which are each fitted to the 
plurality of second channels 12. 

Thus, also according to the present invention, a 
35 function similar to that of the first embodiment can 
be achieved. 

The entire shaft coupling and part of the con- 
struction members therefor according to this em- 
bodiment can be readily mounted to and removed 
40 from a mechanism for transmitting the torque. That 
is, for example, when they are repaired, by remov- 
ing the screw, the fitting member 6 can be rela- 
tively moved in the direction of X relative to the 
proximal portion 5* of the flange portion 5 at the 
45 end portion of the driven shaft. In addition, since 
the fitting member 6 can be relatively moved in the 
direction of X relative to the transmitting member 
14. after all. the fitting member 6 can be withdrawn 
by moving in the direction of X. The transmitting 
50 member 14 can be withdrawn by moving in the 
direction of Y relative to the flange portion 3 at the 
end portion of the driving shaft. Thus, by utilizing a 
space formed In the center, the end portion 2 of 
the driving shaft and the end portion 4 of the driven 
55 shaft 4 can be each further removed. 

Therefore, according to this embodiment, by 
removing the worn parts to be replaced, as de- 
scribed above, and mounting new parts in that 
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place in accordance with the opposite procedure as 
the above-described one, it is pronnptly repaired 
without moving at all both of the apparatus at the 
side of the driving shaft and the apparatus at the 
side of the driven shaft, which are each connected 
by the shaft coupling, which may extremely short- 
en the shut-down time. The process in the initial 
installation and the final removal of the shaft cou- 
pling is completely the same as its repairing. 

Fig. 9 is a perspective view illustrating a modi- 
fied embodiment of the torque transmitting mem- 
ber according to the above-described first embodi- 
ment. In this embodiment, the torque transmitting 
member 14 comprises a reinforcing plate 14a and 
a plastic material portion 14b. The plastic material 
portion 14b has a plurality of first slide members 
16 at the side facing the driving shaft, each having 
a lateral surface fitting to the lateral surface of the 
plurality of first channels 10 while having a plurality 
of second slide members 18 at the side facing the 
driven shaft, each having a lateral surface fitting to 
the lateral surface of the plurality of second chan- 
nels 12. As the plastic material portion 14b. the 
same material as the plastic material for the trans- 
mitting member 14 according to the first embodi- 
ment can be used. 

Thus, also in this embodiment, a function simi- 
lar to that of the first embodiment can be achieved. 

In addition, according to this embodiment, 
since the reinforcing plate 14a is used, the strength 
of the transmitting member 14 is improved, so that 
a great torque can be transmitted resulting in an 
elongated service life. 

The torque transmitting member 14 according 
to this embodiment can be made by insert mold- 
ing. That is, a reinforcing plate 14a made of metal, 
for example, a stainless steel, as shown in Fig. 10, 
is used as the insert and this is set into a mold of 
desired shape to pour a synthetic resin, for exam- 
ple, a polyacetal resin. As a result, as shown In Fig. 
9, a torque transmitting member 14 can be 
achieved in which the first slide members 16a 
through 16c and the second slide members 18a 
through 18c. which are each the plastic material 
portion 14b, are formed at both surfaces of the 
reinforcing plate 14a. As shown, the reinforcing 
plate 14a takes the form of parallel crosses, which 
allows the plastic material, when poured, to flow 
through the notched portion or the central aperture 
portion of the reinforcing plate I4a, via which two 
parts of the plastic material portion I4b on both 
surfaces are connected to each other. As described 
above, by the Insert molding, a change of the 
shape of the first and second slide members, 
which is caused by shrinkage of the plastic ma- 
terial after molded, can be remarkably reduced to 
allow a mass production with excellent efficiency to 
achieve a reduction of the cost. In contrast, if the 
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transmitting member Is otherwise molded without 
using the reinforcing plate, then the deformation 
caused by the shrinkage becomes large, which 
cannot assure an excellent article. 

5 Fig. 11 is an exploded perspective view illus- 

trating a third embodiment of the shaft coupling 
according to the present Invention, in which like 
signs are assigned to the members having a func- 
tion similar to that of the above-described embodi- 

10 ments. 

In this embodiment, the flange portion 3 at the 
end portion of the driving shaft is achieved by 
removably mounting a disc-shaped member 3b to 
the proximal portion 3a by means of a screw, and 

76 the flange portion 5 at the end portion of the driven 
shaft is achieved by removably mounting a disc- 
shaped member 5b to the proximal portion 5a by 
means of a screw. And, six first channels 10 are 
formed in the direction of X on the disc-shaped 

20 member 3b, and six second channels 12 are 
formed in the direction of Y on the disc-shaped 
member 5b. 

The torque transmitting member 14 is disposed 
between the flange portion 3 at the end portion of 

25 the driving shaft and the flange portion 5 at the end 
portion of the driven shaft. The transmitting mem- 
ber 14 is divided into four uniformly sized portions 
21 , 23, 25 and 27. These portions each assume a 
form in which a disc-shaped member of size simi- 

30 lar to that of the end portions 3 and 5 of the driving 
shaft and the driven shaft respectively is divided 
into four portions. The directions of their diving 
lines are inclined by an angle of 45 degrees in the 
directions of X and Y. A portion 21 of the transmit- 

35 ting member has first slide members 21a at the 
side facing the driving shaft which each fit to the 
first channel 10 while having second slide mem- 
bers 21b at the side facing the driven shaft which 
each fit to the second channel 12. Likewise, por- 

40 tions 23, 25 and 27 of the transmitting member has 
first slide members at the side facing the driving 
shaft which each fit to the first channel 10 while 
having second slide members at the side facing 
the driven shaft which each fit to the second chan- 

45 nel 12. 

In consequence, the portions 21, 23, 25 and 27 
of the transmitting member can be each moved 
relative to the end portion of the driving shaft as 
the first slide member is slidingly moved within the 

50 first channel 10 at the end portion of the driving 
shaft while they can be each moved relative to the 
end portion of the driven shaft as the second slide 
member is slidingly moved within the second chan- 
nel 12 at the end portion of the driven shaft. 

55 Fig. 12 illustrates the portion 27 of the transmit- 

ting member. This portion 27 is achieved by apply- 
ing a coating 19 made of plastic material to a 
metallic base member 17, that is, the coating made 

8 
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of the plastic material is applied to a portion where 
its first slide member and second slide member 
each contact with the first and second channels 10 
and 12. Here, the first slide member at the side 
facing the driving shaft runs in the direction of X, 
and the second slide member at the side facing the 
driven shaft runs in the direction of Y. In this 
embodiment, the same ones may be used as the 
portions 21. 23, 25 and 27. That Is, the portion 21 
corresponds to the portion 27 disposed at a sym- 
metrical position relative to the direction of Z and, 
further, the other two portions 23 and 25 each 
correspond to the portion 27 disposed at a pre- 
determined position by inverting relative to the 
direction of Z. Thus, according to this embodiment, 
only one kind may be made as the portion for 
transmitting member, which allows the number of 
kinds of parts to be reduced. 

As the plastic materia! used for the above- 
described coating, the same materials as the plas- 
tic material of the transmitting member 14 for the 
first embodiment may be used. 

The shaft coupling as described above can be 
readily made by accommodating the metallic base 
member 17 into the mold as the insert to mold 
integrally with the plastic material by injection 
(insert molding) to apply with the coating 19, and 
by assembling the resulting portions 21, 23, 25 and 
27 of the transmitting member together with other 
construction members shown in Fig. 11. In addi- 
tion, It. can be readily made by preparing the por- 
tions of the transmitting member which are joined 
in advance, and by diving it into four. 

In this embodiment, when the end portion 2 of 
the driving shaft is rotated, its torque is transmitted 
to the second channel 1 2 of the flange portion 5 at 
the end portion of the driven shaft from the first 
channel 10 of the flange portion 3 at the end 
portion of the driving shaft via the four portions 21 , 
23, 25 and 27 of the torque transmitting member to 
rotate the end portion 4 of the driven shaft. If the 
eccentricity, deviation of angle and axial movement 
are generated between the end portion 2 of the 
driving shaft and the end portion 4 of the driven 
shaft, as in the above-described embodiments, it 
can be successfully coped with by the relative 
movement between the portions 21, 23, 25 and 27 
of the transmitting member and the end portion of 
the driving shaft and the relative movement be- 
tween these portions of the transmitting member 
and the end portion of the driven shaft. 

Thus, also in this embodiment, a function simi- 
lar to that of the above-described first embodiment 
can be achieved. 

Further, in this embodiment, since the transmit- 
ting member 14 has the metallic base member 17, 
a sufficient strength can be obtained so that a great 
torque may be transmitted. 
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In this embodiment, since the transmitting 
member is divided into a plurality of portions, a 
difference in expansion and shrinkage between the 
base member and the coating, which is caused by 
6 the fluctuating temperature, is small for each por- 
tion during usage with the result that their distortion 
is small and a danger of failure is also small. 

In addition, the entire shaft coupling or part of 
the construction member of the shaft coupling can 

10 be readily mounted to and removed from the 
mechanism for transmitting the torque. That is. for 
example, when it is to be repaired, by removing the 
screw, the disc-shaped members 3b and 5b can be 
withdrawn by moving relative to the proximal por- 

76 tion 3a of the flange portion at the end portion of 
the driving shaft and the proximal portion 5a of the 
flange portion at the end portion of the driven shaft 
in the directions of X and Y respectively. In con- 
sequence, either one of the disc-shaped members 

20 3b and 5b is removed like this and, thereafter, the 
transmitting member can be withdrawn by moving 
in the direction of Y or X and, further, the proximal 
portion 3a or 5a at one of the disc-shaped mem- 
bers 3b and 5b and the proximal portion 5a or 3a 

25 at the other of the disc-shaped members 3b and 
5b can be removed. 

Therefore, according to this embodiment, as 
described above, by removing the worn members 
to be replaced and mounting the new members in 

30 accordance with the procedure opposite to the 
above-described removing procedure, the repairing 
can be promptly carried out without moving the 
apparatus at the driving and driven sides, which are 
coupled by the shaft coupling, which may extreme- 

35 ly shorten the shut-down time. Completely the 
same is also true of the initial mounting and the 
final removal of the shaft coupling other than when 
it is repaired. 

According to this embodiment, when the load 

40 applied to the driven shaft side is relatively large, 
since, by using all of the four portions 21, 23, 25 
and 27, a surface on which the torque is transmit- 
ted can be sufficiently widely secured, the torque 
can be excellently transmitted. And, when the load 

45 applied to the driven shaft side is relatively small, 
by using only two (for example, 21 and 27. or 23 
and 25) of the portions 21, 23, 25 and 27, which 
each lie in the opposed positional relationship, the 
other two are removed to reduce the weight of the 

50 transmitting member and, hence, reduce the torque 
at the side of the driving shaft to increase the 
efficiency of energy. 

Incidentally, although, in this embodiment, the 
direction in which the dividing line of the transmit- 

55 ting member is offset by an angle of 45 degrees 
relative to the direction in which the first and sec- 
ond slide members run, it is also possible to align 
it with the directions in which the first and second 
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slide members run. In addition, the number of the 
portions of the transmitting member is not nec- 
essarily restricted to four, but may be any even 
number more than that. Removing of part of the 
portions of the transmitting member is preferably 
conducted taking the load on the driven shaft side 
into account, so that the uniformity around the 
rotational axis may be maintained as much as 
possible. 

Fig. 13 is an exploded perspective view illus- 
trating a fourth embodiment of the shaft coupling 
according to the present invention. In the same 
figure, like signs are each assigned to the mem- 
bers having a function similar to that of the above- 
described embodiments. 

In this embodiment, the transmitting member 
14 is made of a plurality of plastic elements 20. 
The element 20 is achieved by forming two hollow 
protrusions 20b on one surface of a base plate 20a 
within a plane X-Y and two hollow protrusions 20c 
on the other surface thereof, as shown in Fig. 14. 
As shown, two protrusions 20b at the side facing 
the driving shaft are disposed in the direction of X 
to form a first slide member 16, and two protru- 
sions 20c at the side facing the driven shaft are 
disposed in the direction of Y to form a second 
slide member 18. 

As shown in Fig. 13, for the transmitting mem- 
ber 14, twelve elements 20 are arrayed at predeter- 
mined positions side by side so that the base 
plates 20a lie on the same plane. By the protru- 
sions 20b of all the elements 20, a plurality of first 
slide members 16 is formed each having a lateral 
surface fitting with the lateral surface of a plurality 
of first channels 10 at the end portion 2 of the 
driving shaft. Similarly, by the protrusions 20c of all 
the elements 20, a plurality of second slide mem- 
bers 18 is formed each having a lateral surface 
fitting with the lateral surface of a plurality of sec- 
ond channels 12 at the end portion 4 of the driven 
shaft. 

As the plastic material for each element of the 
transmitting member 14, the same material as the 
transmitting member 14 according to the first em- 
bodiment may be used. 

Also in this embodiment, a function similar to 
that of the first embodiment can be achieved. 

Further, in this embodiment, since the transmit- 
ting member 14 formed with a multiplicity of ele- 
ments 20 of the same shape, by replacing only the 
worn elements as necessary, it is possible to read- 
ily repair the transmitting member 14. In addition, 
the number of used elements can be increased or 
decreased according to the magnitude of the 
torque to be transmitted. For example, if ones of 
large diameter are used for the end portions at the 
driving and driven shafts, then, correspondingly, a 
transmitting member of large diameter can be 



achieved by using further more elements than one 
shown in Fig. 13. 

Fig. 15 is an exploded perspective view illus- 
trating a modified example of this embodiment. In 

5 the same figure, like signs are each assigned to 
the members similar to those of Fig. 13. In this 
example, the torque transmitting member 14 is 
constituted by also using elements 20' at four 
corners other than the above-described elements 

10 20. The elements 20' are each achieved by each 
forming a single hollow protrusion 20b' and 20c' on 
both surfaces, as shown in Rg. 16. As shown in 
Fig. 15, the first slide member 16 is formed by 
including the protrusions 20b' and 20b, and the 

?5 second slide member 18 is formed by including 
the protrusions 20c* and 20c. According to this 
modified embodiment, since the torque is transmit- 
ted by using the four corners, which are extremely 
effective for transmitting the torque, the transmis- 

20 sion efficiency can be further improved. 

Figs. 17 and 18 each illustrate a modified em- 
bodiment of the elements 20 and 20' of the trans- 
mitting member. According to these modified em- 
bodiments, the base plates 20a and 20a* are each 

25 made of metal, for example, aluminum, and the 
protrusions 20b, 20c. 20b' and 20c* are each 
achieved by coating plastic material to the lateral 
surface of the protrusion integral with the metallic 
material of the base plates 20a and 20a\ In con-. 

30 sequence, the strength of the elements 20 and 20* 
is sufficiently increased. As shown in Fig. 17, at 
each side of the element 20, a single protrusion is 
formed. 

Although, in the foregoing embodiments, the 

35 plastic material is used at the side of the transmit- 
ting member, the present invention may also in- 
clude ones using the plastic materia) at the end 
portions of the driving shaft and the driven shaft. 
Next, such embodiments are described. 

^0 Fig. 19 Is an exploded perspective view illus- 

trating a fifth embodiment, and Fig. 20 is a longitu- 
dinal cross-sectional view illustrating how it is as- 
sembled. In these figures, like signs are assigned 
to the members having a function similar to that of 

45 the foregoing embodiments. 

The torque transmitting member 14 is disposed 
between the end portion 2 of the driving shaft and 
the end portion 4 of the driven shaft. The transmit- 
ting member has a plurality of first slide members 

50 30 each fitting with a plurality of first channels 10 at 
the driving shaft side and a plurality of second 
slide members 32 each fitting with a plurality of 
second channels 12 at the driven shaft side. How- 
ever, a first damping slide member 34 (of substan- 

55 tially the same length as that of the first channel 
10) made of plastic material is interposed between 
the first channel 10 and the first slide member 30, 
and a second damping slide member 36 (of sub- 

10 
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stantially the same length as that of the second 
channel 12) made of plastic material is interposed 
between the second channel 12 and the second 
slide member 32, In order to damp the vibrations 
and smooth the sliding during the transmission of 
the torque. As the plastic material for these damp- 
ing slide members, the same material as the plas- 
tic material for the transmitting member 14 accord- 
ing to. the first embodiment may be used. In addi- 
tion, the damping slide member is of U-shape in 
cross section. Incidentally, as the damping slide 
members 34 and 36, ones divided into a plurality of 
blocks may be used by disposing in the longitudi- 
nal direction. 

A ring 38 is removably mounted about the 
outer circumference of the flange portion 3 so that 
the Inner surface of the ring may engage part of 
the end surface of the first damping slide member 
34 to block movement of the first damping slide 
member in the direction of Y. Similarly, a ring 40 is 
removably mounted about the outer circumference 
of the flange portion 5 so that the inner surface of 
the ring may engage part of the end surface of the 
second damping slide member 36 to block move- 
ment of the second damping slide member in the 
direction of X. Incidentally, if the above-described 
damping slide member 34 is fixed within the chan- 
nel 10 of the flange portion 3 and the damping 
slide member 36 is fixed within the channel 12 of 
the flange portion 5 (that is, the channels 10 and 12 
are coated with the plastic material), t he above- 
described rings 38 and 40 can be eliminated. Such 
a coating can be performed in a manner as de- 
scribed with reference to the above-described third 
embodiment. 

Thus, for the transmitting member 14, the first 
slide member 30 may be moved within the first 
channel 10 at the driving shaft side in the direc- 
tions of Y and 2 via the first damping slide member 
34 relative to the end portion of the driving shaft, 
and the second slide member 32 may be moved 
within the second channel 12 at the driven shaft 
side in the directions of X and Z via the second 
damping slide member 36 relative to the end por- 
tion of the driven shaft. 

That is, a set of the end portion 2 of the driving 
shaft, first channel 10, first damping slide member 
34 and the ring 38 and a set of the end portion 4 of 
the driven shaft, second channel 12. second damp- 
ing slide member 36 and the ring 40 each have the 
same arrangement. If these are disposed by deviat- 
ing by an angle of 90 degrees about the rotational 
axes 2' and 4\ then an arrangement of Fig. 19 is 
obtained. 

In this embodiment, when the end portion 2 of 
the driving shaft is rotated, Its torque is transmitted 
to the transmitting member 14 from the flange 
portion 3 at the end portion of the driving shaft via 
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the first damping slide member 34, which is ac- 
commodated within the first channel 10, and is 
further transmitted to the flange portion 5 at the 
end portion of the driven shaft via the second 
5 damping slide member 36, which is accommo- 
dated within the second channel 12 of the flange 
portion 5 at the end portion of the driven shaft to 
rotate the end portion 4 of the driven shaft. If the 
eccentricity, deviation of angle and axial movement 
10 occur between the end portion 2 of the driving 
shaft and the end portion 4 of the driven shaft, it 
can be successfully coped with by the relative 
movement of the transmitting member 14 and the 
end portion 2 of the driving shaft and the relative 
75 movement of the transmitting member 14 and the 
end portion 4 of the driven shaft. In addition, since 
the transmitting member is engaged to the end 
portions of the driving shaft and the driven shaft via 
the damping slide members 34 and 36. even if the 
20 torque is abruptly changed, generation of the vibra- 
tions is small, and wearing of the end portions of 
the driving and driven shafts and the transmitting 
member is substantially avoided. 

Also in this embodiment, a function similar to 
25 that of the first embodiment can be achieved. 

This embodiment is useful for increasing the 
size of the shaft coupling. That is. since the trans- 
mitting member 14 has a multiplicity of first and 
second slide members 30 and 32, and the torque 
30 can be transmitted over a large contact area, a 
great torque can be transmitted. In addition, if the 
length of each of the damping slide members 34 
and 36 made of the plastic material is slightly 
shortened than that of the corresponding first chan- 
35 nel 10 or second channel 12, even if the rise of the 
temperature causes a relative change of the size 
between the damping slide members and the 
flange portion 3 at the end portion of the driving 
shaft, the flange portion 5 at the end portion of the 
40 driven shaft or the transmitting member 14 due to 
the difference in their thermal expansion coeffi- 
cient, since the damping slide members 34 and 36 
can be relatively and freely extended in the longitu- 
dinal direction and since their relative change of 
45 the size in the lateral direction is small, the damp- 
ing slide members 34 and 36 cannot be damaged 
and, further, the adverse effect on the transrhission 
of the torque is extremely small. 

The shaft coupling as described above can be 
50 readily made by assembling the construction mem- 
bers as Illustrated in Fig. 19. In addition, the shaft 
coupling according to this embodiment can be sim- 
ply repaired. That is, for example, by removing the 
rings 38 and 40, the first and second damping slide 
55 members 34 and 36 can be withdrawn by sliding. 
In such a manner, the worn slide members 34 and 
36 can be replaced, as necessary, without moving 
the end portions of the driving and driven shafts. In 
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consequence, the shut-down time of the apparatus 
taken for repairing can be extremely shortened. 

Incidentally, although, in the above-described 
embodiments, Ihe first channel is formed at the 
end portion of the driving shaft and the first slide 
member is formed on the transmitting member, 
according to the present invention, alternatively, the 
first slide member may be formed on the end 
portion of the driving shaft and the first channel 
may be formed at the transmitting member. Simi- 
larly, although, in the above-described embodi- 
ment, the second channel Is formed at the end 
portion of the driven shaft and the second slide 
member is formed on the transmitting member, 
according to the present invention, alternatively, the 
second slide member may be formed on the end 
portion of the driven shaft and the second channel 
may be formed at the transmitting member. 

Incidentally, the shaft coupling according to the 
present invention can be produced with a small 
diameter (on the order of, for example, 20mm) 
through a large diameter (on the order of, for 
example, 600mm). 

[INDUSTRIAL APPLICABILITY] 

As described above in greater detail, according 
to the present invention, a shaft coupling can be 
provided in which the eccentricity, deviation of an- 
gle and axial movement between the driving shaft 
side and the driven shaft side can be effectively 
tackled with, so that a great torque can be smooth- 
ly transmitted with a small loss, and its main- 
tenance is simple. 

Claims 

1. Shaft coupling in which: 

the end portion of a driving shaft and the 
end portion of a driven shaft are opposedly 
disposed and a torque transmitting member is 
interposed between said end portions of the 
driving shaft and the driven shaft; 

a plurality of first channels or first slide 
members are each formed at said end portion 
of the driving shaft and extend in a first direc- 
tion within a plane intersecting at a right angle 
with the rotational axis of the driving shaft, and 
a plurality of first slide members or first chan- 
nels, which each fit with said first channels or 
first slide members of the end portion of the 
driving shaft, are formed on said transmitting 
member; 

a plurality of second channel or second 
slide members are each formed at said end 
portion of the driven shaft and extend in a 
second direction within a plane Intersecting at 
a right angle with the rotational axis of the 
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driven shaft, and a plurality of second slide 
members or second channels, which each fit 
with said second channels or second slide 
members of the end portion of the driven shaft, 
are formed on said transmitting member; and 

either ones of a lateral surface of said first 
slide member or first channel of the torque 
transmitting member and a lateral surface of 
said second slide member or second channel, 
and a lateral surface of said first channel or 
first slide member of the end portion of the 
driving shaft and a lateral surface of said sec- 
ond channel or second slide member of the 
end portion of the driven shaft are made of 
plastic material and the others are made of 
metal. 



2. Shaft coupling as set forth in Claim 1 wherein 
said torque transmitting member is integrally 

20 formed with plastic material. 

3. Shaft coupling as set forth in Claim 1 wherein 
at least one of said end portion of the driving 
shaft and the end portion of the driven shaft 

25 Includes a removable fitting member having 

the first slide members or the first channels, or 
the second slide members or the second chan- 
nels, said fitting member for the end portion of 
the driving shaft being mounted to the proxi- 

3,0 mal portion of the end portion of the driving 

shaft in such a way that, when removed, it may 
be relatively moved in said first direction and 
the fitting member for the end portion of the 
driven shaft being mounted to the proximal 

35 portion of the end portion of the driven shaft so 

that, when removed, it may be relatively 
moved in said second direction. 

4. Shaft coupling as set forth in Claim 3 wherein 
40 a means for preventing the relative rotation 

between said fitting member and said proximal 
portion about the rotational axis Is provided at 
each of said end portions of the driving shaft 
and the driven shaft. 

45 

5. Shaft coupling as set forth in Claim 1 wherein, 
for said torque transmitting member, the first 
slide member or the first channel and the 
second slide member or the second channel, 

50 which are each made of plastic material, are 

formed on both surfaces of its reinforcing 
plate, said plastic materials on both surfaces 
being continuous via at least one notched por- 
tion and/or at least one aperture portion of said 

56 reinforcing plate. 

6. Shaft coupling as set foi1h in Claim 1 wherein 
said torque transmitting member is achieved 
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by coating with plastic material at least the 
lateral surface of the first slide member or the 
first channel and the lateral surface of the 
second slide member or the second channel of 
its metallic base member. 5 

7. Shaft coupling as set forth in Claim 1 wherein 
said end portions of the driving shaft and the 
driven shaft are achieved by coating with plas- 
tic material at least the lateral surface of the io 
first channel or the first slide member and the 
lateral surface of the second channel or the 
second slide member of their metallic base 
member. 

76 

8. Shaft coupling as set forth in Claim 1 wherein 
said torque transmitting member is divided into 
the portions of even number more than four by 
dividing lines running in the radial direction, 
each of said portions having at least a single 20 
first slide member or first channel and at least 

a single second slide member or second chan- 
nel. 

9. Shaft coupling as set forth in Claim 8 wherein 25 
said first and second directions intersect at a 
right angle with each other, said torque trans- 
mitting member is divided Into four portions, 

and the directions in which said dividing lines 

run each deviate by an angle of 45 degrees 30 

relative to said first and second directions. 

10. Shaft coupling as set forth in Claim 1 wherein 
said torque transmitting member comprises a 
plurality of elements, each element having at 35 
least a single first slide member or first chan- 
nel and at least a single second slide member 

or second channel, the lateral surface of the 
first channel or the first slide member of said 
end portion of the driving shaft and the lateral 40 
surface of the second channel or the second 
slide member of said end portion of the driven 
shaft are each made of metal, and the lateral 
surface of the first slide member or the first 
channel and the lateral surface of the second 46 
slide member or the second channel for each 
element of said torque transmitting member 
are each made of plastic material. 

11. Shaft coupling as set forth in Claim 1 wherein 50 
said first and second directions Intersect at a 
right angle with each other. 

12. Method of manufacturing a torque transmitting 
member for a shaft coupling of the preceding 55 
Claim 5 or 6 wherein said reinforcing plate or 
metallic base member is used as the Insert in 
molding process with the plastic material. 
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